Stromal cell-derived factor-1 expression in pituitary adenoma tissues and upregulation in hypoxia.
The chemokine stromal cell-derived factor-1 (SDF-1/CXCL12) is known to have a homing effect, recruiting endothelial progenitor cells (EPCs) from the bone marrow to ischemic foci. In this study, we investigated whether SDF-1 is triggered by hypoxia and might be a major driving force for tumor angiogenesis in pituitary adenomas. SDF-1 and microvascular density (MVD) were detected by double-immunofluorescence microscopy in CD34-positive vessels from 59 cases with pituitary adenomas. In vitro secretion of SDF-1 by the AtT20 mouse pituitary adenoma cell line under hypoxic conditions was quantitatively analyzed by ELISA, and SDF-1 mRNA levels were determined by real-time RT-PCR. Double-fluorescence immunohistochemistry showed that increases in MVD were significantly correlated with increased SDF-1 grade (P < 0.0001), and, concomitantly, the expression of SDF-1 was significantly greater in macroadenomas (P = 0.0203). SDF-1 secretion was inversely related to oxygen levels, with more severe degrees of hypoxia inducing greater levels of SDF-1 secretion. Real-time RT-PCR demonstrated that the SDF-1 mRNA level in AtT20 cells was significantly increased at 1% oxygen (logarithmic mean value = 1.55 +/- 0.56) compared with that at 21% oxygen. The current study strongly suggests that SDF-1 is a crucial angiogenic factor in pituitary adenomas, where it acts as a homing agent to mediate the mobilization of CD34-positive endothelial progenitor cells to the tumor parenchyma under hypoxic conditions.